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TMLE  OLIVE AVENUE STORM WATER LIFT STATION AT INTEC

SUMMARY

The Waste Area Group 3, Operable Unit 3-13 Record of Decision (ROD) for the Group 1 - Tank Farm Interim Action
requires installation of engineeringcontrols to reduce water infiltrating into the contaminated tank farm soils. This
Interim Action includes upgradingthe existing storm water runoff collectionsystem in the tank farm includinga
150-ft drainage control zone around the tank farm and constructing a lined evaporation pond where storm water
runoff from the INTEC facility will be collected. The ROD requires the storm water collection system to
accommodate a 25-year 24-hour storm event.

This EDF summary is for the design of the storm water lift stationto be located at the intersection of Olive Avenue
and Beech Street inside INTEC. This area forms a low spot, and pumping is requiredto prevent flooding. The
maximum design flow determined for the 25-yr storm event is 1230 gpm. Normal operating conditions will be flow
from the 2-yr storm determined to be 603 gpm. The pumps are sized for one pump operation under normal
conditions (2-yr storm event) with both pumps operating simultaneously during maximum design flows (25-yr
event). The lengthof pressure pipe is approximately 400 ft with a head loss of 17 feet.

The floor of the lift station was set at elevation 4899.5 to allow for storage and depth required for an existing storm
drain line to be connectedto the lift station. The depth of the existing drain line had to be maintainedbecause of
the utility tunnel running east to west down Olive Avenue. The existing storm drain flows into a drywell that will be
filled with concrete. The drywell will now function as a catch basin. Based on this information, the overall depth of
the lift station will be 15.8 feet deep with a 10ft diameter precast concrete structure, see attachments.

Thrust blocks were analyzed for the discharge piping using EBAA Iron Inc. restrained length calculation program.
The analysis indicated that thrust blocks were not required provided mechanically restrainedjoints were used at
bends and within five linealfeet of bends. EBAA data analysis sheets are attachedto this EDF.
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SUMMARY (Continued)
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Conclusions:

The piping system was analyzed using both hand calculations and Pipe-Flosoftware. The hand calculations were
performed to check the analysis of Pipe-Flo, however, the software lended better results as the dual pump
system operation was able to be analyzed. Using Pipe -Flo, the systems resistance curve was developedfor
proper pump selection and sizing.

Insummary, a 10ft diameter wet well 15.8 feet deep is recommended with two 7.5 hp submersible pumps. An 8"
diameter force main will be requiredin order to limitthe head l0ss in the pipeline and keep velocities to acceptable
levels. Calculationand data sheets are attached.
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OU3-13 Group 1
Olive Ave. Lift Station

Curve: SB6A870

N Point:  Flow: 920 US gpm

Head: 14ft

Pump: NCLOG-6 - 900
Speed 870 rpm

Limits: Temperature: 140"F

Pressure: 125psg
Specltic Spsed: Ns: -

Dimenslons: Suction: --- in
Motor: 5 hp Speed 900
NEMA Standard

= Data PoInt ==

Flow: 920 US gpm
Head 13.8 ft
Eff: 76%
Power: 4.14 bhp
NPSHIr: - ft
2 Design Curve --

3

~nutoft Head: 28.4 ft
Shutoff dP: 12.3 psi
Min Flow: 239 US gpm
BEP: 77% eff
@ 795 USgpm

NOL Pwr: 4.19 bhp
@ 864 USgpm

-~ Max Curve —

Max Pwr: 7.11bhp
@ 1112 US gpm

Slze: S6A/S6AX

Dia: 10.25 in

Sphere size: 3.75 in
Power: --- bhp

Nss: --

Discharge: 6 in

Frame: 254T

TEFC Enclosure
sizedfor Max Power on Design Curve

PUMP DATA SHEET
HYDROMATIC

Fiuld: Water

NPSHa:

Plping:

- ft

9724

PUMP-FLOver; 6.04
02/25/00

Selection flle: KURT1230.UFS
Catalog: HYDRO&O.MPC v 2

Temperature: 60 °F

SG: 1

Viscosity: 1.122 cP

Vapor pressure: 0.2568 ps:a
Atm pressure: 12.5 psy

System: FRITZ.PLL
Sugction: --- in
Discharge: --- in

Flow Speed
USgpm mm
1104 870
920 870
736 870
552 870
368 870

Head Pump
ft %efl
10.7 75
138 76
16.8 77
19.1 75

215

66

~ PERFORMANCEEVALUATION =

Power
bhp
3.98
414
4,04
3.54
3.02

NPSHr Motor  Motor

ft

.-

%eft kW

Hra/yn

Cost
kWh
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ToTRAL FLowr
lapm)
> 3:1335
Company: INEEL System: FRITZ
by: Nodes: Pressures
Comments: Olive AVe. Lift Station flowrate: US gpm
pressure: psk
Version: PIPE-FLO6.08 03/07/00 2:19 pm | level& grade: ft




Cor~ ~qy - Bechtel BWXT Idaho, LCC

0U313 Group 1
-¥: Kunt Fritz - PE

Created: 02/15/00 5:07 pm

Design file:
Pipe specs: 2

SPECIFICATIOM

01 Ductile
rev: 02/15/00 5:18 pn

02 PVC
rev: 02/15/00 5:19 pn

PIPE-FLO6.08

PIPE MATERIAL
Sch / Roughnes

Ductile lror
Sch 4
0.0102ir

Size for: 10 ft/sec

PVC

Sch 4C

6e-005 ir
Sizefor: 10 ft/sec

)

PIPELIST REPORT

Lift Station
SPECIFICATIONS

FLUIC VALVE TABLE
Temp / Pres

Water Standarc
60 °F
Opsig

Water Standarc
60 °F
Opsig

Olive Ave. Lift Statim

02/25/00 9:56 am
System: FRITZ
rev: 02/25/00 9:20 am

Pipes: 6
Nodes: 7
Pumps/Comps: 2

DESIGNLIMITS
Vel / Pres

0/12 ft/sec
-12.243/50 psig

0/12ft/sec
-12.243 /50 psig

pg 1

41'&/1l



PIPELINE

PIPE-FLO 6.08

SPEC

02

02

02

02

01

01

MATERIAL
Sue/ Sct

PVC
8in/40
WC
8in/40
WC
8in/40

PVC
12in/40

Ductile iror
6in/4

Ductile lror
6in/4

PIPF

LENGTH
ft

16.7

17.2

340

10

10

10

Olive Ave. Lift Station

FLUIC
Temp / Pres

Water
60°F/0psig
Water
60°F/0psig
Water
60°F/0psig
Water
60°F/0psig
Water
60°F/0psig

Water
60°F/0psig

02/25/00 9:56 am

System: FRITZ

VALVES

Total-K

2.236

1.597

1516

2816

1.338

1.338

pg 2

'hb/a



‘ :OU3-13 Group 1

Co'rr' :Bechtel BWXT Idaho,LCC
“5 Kurt Fritz - PE

Created: 02/15/00 5:07 pm

Designfile:
Pipe Specs: 2
NODE ELEVATION

ft

~N-001 4907.e
~N--00Z 4907.6
~N-00¢ 4907.e
~N-004 4907.e
~N—-00% 4913
~N--00€ 4900
~N-007 4900
PIPE-FLO 6.08

SYSTEM REPORT
Lift Station

SYSTEM NODES

PIPELINESIN

P-1

1

2

P-2

3

4

Olive Ave. Lift Statim

02/25/00 9:56 am
System: FRITZ
rev: 02/25/00 9:20 am

Pipes: 6
Nodes: 7
Pumps/Comps: 2

PIPELINES OUT

P-2

Pg 1

M/Jn A



PUn. . COMF
Pump1

Pump2

PIPE-FLO 6.08

SYSTEM PUMPS ?OMPONENTS

PERFORMANCE DATA

US gpm: 0 350 538
ft: 284 218 193
egn: 2B.4-0.04479 Q1 0.8482

Selection: KURT1230 from Catalog: HYDRO60
Pump: NCLOG-6 S6A/S6AX at 870 rpm

us gpm: 0 350 538
ft: B4 213 19.3
eqn: 28.4- 0.04479 Q A 0.8482

Selection: KURT1230 from Catalog: HYDRO60
Pump: NCLOGB S6A/S6AX at 870 rpm

Olive Ave. Lift Station

795

795

02/25/00 9:56 am
System: FRITZ

1111
106

pg 3

"o



Cor - Bechtel BWXT ldaho, LCC
' : OU3-13 Group 1
A: Kunt Fritz - PE

Created: 02/15/00 5:07 pm

Designfile:
Pipe Specs:2
PIPELINE SPEC
1 02
2 02
3 02
4 02
P-1 01
P-2 01
PIPE-FLO 6.08

MATERIAL
Size / Sct

PVC
8in/4C

PVC
8in/4

WC
8in/4C

PVC
12in/4C

Ductile lrot
6in/4

Ductile Iror
6in/4

02/25/00 9:56 am
System: FRITZ
rev: 02/25/00 9:20 am

MATERIALS REPORT
Pipes: 6
Nodes: 7
Pumps/Comps: 2
Lift Station
PIPE MATERIALSLIST
LENGTH VALVES & FITTINGS
ft
16.7 1-Tee Flow Thru Branch
1-Reducer Enlargement 5 X 8
17.2 1-Elbow Short- r/d 1 @ 45°
1-Reducer Enlargement5 X 8
340 1-Tee How Thru Run
6-Elbow Short - r/d 1 @ 45°
10 3-Ebbow Short - rid 1 @ 45°
1-Reducer Enlargement8 X 12
1-Exit Projecting
10 2-Elbow short - r/d 1 @ 90°
1Swing Check Vertical
10 2-Elbow short - r/d 1 @ 90°
1-Swing Check Vertical
Olive Ave. Lift station pg1

2/,



PIPEMATER' UMMARY 02/25/00 9:56 am
System: FRITZ
PIPE MATERIAL SCHEDULE 1ZE LENGTH
Ductile lror 4 6in 201
PVC 40 8in 373.91t
12in 101t

TOTAL SYSTEM VOLUME: 1061 gallons
VALVE & FITTING SUMMARY

SPECIFICATIOM MATERIAL SCHEDULE VALVES & FITTINGS
01 Ductile Ductile Iror 4
Size: 6ir 4-Elbow Short-r/d 1 @ 90°

2-Swing Check Vertical

02 PVC wcC 40

Size: 8ir |-Tee Flow Thru Branch
2-Reducer Enlargement5 X 8
7-Elbow Short - r/d 1 @ 45°
1-Tee Flow Thru Run

Size: 12ir 3-Elbow Short - r/d 1 @ 45°
1-Reducer Enlargement 8 X 12

1-Exit Projecting

PIPE-FLO6.08 Olive Ave. Lift Station ‘ pg2

e/



. / .
Olive Avenue oift Station

Sub-Area  Total Area Area Impervious Pervious Cimp (o] Cwt CA
ft? Acres 112 Acres {12 Acres
A2 to LS
B 70964 1.63 35482 0.81 35482 0.81 0.9 0.3 0.6 0.98
D 48611 1.12 36458.25 0.84 12152.75 0.28 0.9 0.3 0.75 0.84
119575 2.75 71940.25 1.65 47634.75 1.09 1.81
Tc (min) 1 {in/hr) A (acre) CA QT (cfs) OT (gpm) |
2-yr Storm 20 0.74 2.75 1.81 1.34 602.59
25-yr Storm 20 15 2.75 1.81 2.72 1221.47

3/18/00

HZ /g
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The Design of Restrained Piping Systems

(Q: Can the use of restrained joints ¢liminate In a properly designed restrained piping system, a
the need for thrust blocks and rods’! sufficient length of pipe is “locked* together and thus
acts as its own thrust block. When the joints between
a group of fittings is restrained, the pipe wall perform
the function of the rodding.

A: Yes.

One of the key elements in restrained piping is the
proper and conservative design of such systems. The
design goal is to determine a length of pipe to be
restrained such that the soil’s passive resistance and
frictional resistive forces are greater than the

When a pipeline undergoes a change of direction o1 ynbalanced hydrostatic force. This length, combined

a change of diameter, an unbalanced hydrostatic with an appropriate factor of safety provides a
force is generated. Thrust blocking acts to resist conservative and economical method of pipeline desig
this force by distributing it over a relatively large o o )
area of soil behind the fitting. The thrust block Although the number of combinations of fittings is
pushes on the soil, the soil pushes back. beyond the scope of this program, combinations can
often be simplified to one of the common fitting types.
Rodding acts to resist this force by tying several This is done by specifying restraint on all of the joints
fittings together such that the forces generated are ~ Within the combination and then examining the axial
canceled. One fitting pushes in one direction, the force vectors along each length of pipe. In some cases
other fitting pushes with an equal force in the many of the forces are canceled and the fittings can b
opposite direction. treated as a group and calculation can proceed simila

to an individual fitting.

For additional information on the design of restrained joint piping
systems, contact EBAA Iron Sales and request “Connections”
bulletins PD-1 through PD-6.
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Cﬁ(_;k here to Restrained Length Calculation Resuits:
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Lpper Bend Restrained Length= 5 i,

Lower Bend Restrained Length = 1 #.
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Restrained Length Calculation Results:

length To Be Restrained =




Vertical Offsets

Resultant Thrust (T) = 2 .F . A .sin (theta / 2)

L ’ Vertical offsets require restraint of all
/Q\ joints within the calculated lengths (L) on
both sides of the upper and lower
\ fittings. When restrained lengths overlap
L on the diagonal pipe, all joints between

\the fittings should be restrained.

Lower Send
L=SF.-P.A-tan (theta/2)

Fs + %2 Rs

Upper Bend
L=SF.P-A-tan(thela/2)
Fs




Horizontal Bends

Resultant Thrust Ty = 2 . P- A - sin{ theta / 2)

L=SF-P.A-fan(theta/2)
Fs + %2 Rs

Horizontal bends require restraint of all joints within the
calculated length (L) on both sides of the fitting. In many
cases, careful planning during installation can reduce the
number of joints within the restrained length.



2000 PV Joint Restraint Application

[ODuctile Iron Pipe
Mechanical Joint Restraint fr PVC Pipe W] PVYC Pipe

[Steel Pipe 3" - 12"

[JGray Cast lron Pipe

Product Description

The Series 2000 PV joint restraint for PVC pipe is the result of over a decade of

testing, design, and experience in the restraint of PVVC pipe. Positive restraint of the
pipe is provided by the use of individually actuated gripping wedges which act to evenly
distribute the thrust forces around the circumference of the pipe. Thisisa full range
product line for use on all sizes of AWWA C-900 and C-905 PVC pipe and can also be
used on IPS diameter PVC pipe in 3" - 12" sizes. In all cases, the pressure rating is
equivalent to that of the pipe on which itisused. This restraint product meets the
requirements of UNI-B-13, is listed by Underwriters Laboratories (4" - 12"), and is
Factory Mutual approved (4" - 12'""). Call and ask for Connections bulletins PV-1 and
PV-2 concerning the testing of the 2000PYV.

Related Products

The 2000PV is offered in a split version called the 2000SV, used to restrain existing
PVC pipe. The series 1600,2800, and 2500 PVC pipe bell restraints are often used with
the 2000PYV to satisfy restrained length requirements.

Please feel free to call for additional
informationor application assistance on
these or other EBAA products.




